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© Foldable portable telephone set. 

© A foldable portable telephone set is disclosed 
which allows switching between a speech holding 
condition and a speaking condition without the ne- 
cessity of an operation of a key thereby to prevent 
an operation in error. An open or closed condition of 
a cover section (2) relative to a body section (1) is 
detected by means of a reed switch (1 8) provided on 
the cover section (2), a magnet (19) provided on the 
body section (1), and a detection circuit (27) for 
detecting an on-or off-state of the reed switch (18). A 
speech holding condition is established when it is 
detected that the cover section (2) is closed during 
speech. In the speech holding condition, manually 
operable keys (16) are covered with the body sec- 
tion (1 ) and not exposed outside. 
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This invention relates to a portable telephone 
set, and more particularly to a portable telephone 
set of the foldable type. 

Conventionally, a foldable telephone set of the 
type mentioned is constructed such that a tele- 
phone set body is divided into two sections includ- 
ing a body section and a cover section and they 
are interconnected by means of a hinge mecha- 
nism or like means so that, when the telephone set 
is to be used, the cover section is opened relative 
to the body section, but when the telephone set is 
not used, thoy are folded to facilitate transportation 
of the telephone set. 

By the way, in a portable telephone set in 
recent years, when a call to the user of the tele- 
phone set is terminated, if the user makes a re- 
sponse to the terminated call by operation of a key 
or a like means, then a speaking condition with an 
originating person is established. Then, when it is 
intended to end the speech, a key is manually 
operated. The portable telephone set has a re- 
sponse holding function for notifying, when the 
user cannot make a response when a call is termi- 
nated, this fact to the originating person. Also, the 
portable telephone set has a speech holding func- 
tion for temporarily holding, when it is in a speak- 
ing condition, the speech. The response holding 
function and the speech holding function are per- 
formed each by way of an operation of a key. 

In the conventional portable telephone set of 
the construction described above, in order to 
cause, for example, the speech holding function to 
operate, it is required to operate a predetermined 
key during speech. However, since a key of a 
telephone set of the type described is small, the 
operability is so low that another key may be 
manually operated in error. If a wrong key is man- 
ually operated in this manner, then the speech may 
be disconnected. On the other hand, a key may be 
manually operated in error while the speech hold- 
ing function is operating, and this may cancel hold- 
ing of the speech or interrupt the speech. 

Particularly, since the body section and the 
cover section of a foldable portable telephone set 
are formed with a comparatively small thickness, 
switches having a comparatively small height are 
progressively used for keys disposed on the cover 
section. Where such switches are employed, not a 
key to be operated but another adjacent key is 
likely operated manually, resulting in such troubles 
as described above. Consequently, such troubles 
as described above are liable to take place. 

It is an object of the present invention to pro- 
vide a foldable portable telephone set wherein 
switching between a speech holding condition and 
a speaking condition is allowed without the neces- 
sity of manual operation of a key thereby to pre- 
vent an operation of the telephone set in error. 
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In order to attain the object described above, 
according to the present invention, there is pro- 
vided a foldable portable telephone set, which 
comprises a body section, a cover section hinged 

5 for opening and closing movement relative to the 
body section, detection means for detecting an 
open or closed condition of the cover section rela- 
tive to the body section, and means for establish- 
ing a speech holding condition when it is detected 

io by the detection means during speech that the 
cover section is closed. 

The detection means may include a reed 
switch provided on one of the body section and the 
cover section, a magnet provided at a position of 

15 the other of the body section and the cover section 
at which the magnet is positioned adjacent the 
reed switch when the cover section is closed, and 
a detection circuit for detecting an on or off con- 
dition of the reed switch. 

20 The foldable portable telephone may further 

comprise a microphone serving as a transmitter, 
means for generating a speech holding message, 
and a switch circuit for switching between the mi- 
crophone and the speech holding message genera- 

25 tion means, the switch circuit being switched to the 
speech holding message side when it is detected 
that the cover section is closed. 

The foldable portable telephone set may fur- 
ther comprise a display device, and a control sec- 

30 tion for controlling the display device or back light 
means of the display device between an on-state 
and an off-state in response to detection by the 
detection means. 

With the foldable portable telephone set, when 

35 it is in a speaking condition, switching to a speech 
holding condition can be established only by man- 
ually operating the cover section into a closed 
condition. Consequently, otherwise possible manual 
operation in error is prevented. Further, since the 

40 cover section is in a folded condition when the 
foldable portable telephone set is in the speech 
holding condition, the manually operable keys will 
not be manually operated in error at all. Con- 
sequently, otherwise possible occurrence of can- 

45 cellation of such holding condition, interruption of 
speech or a like trouble can be prevented. 

Further, where the means for detecting an 
open or closed condition of the cover section is 
constituted from such a reed switch, a magnet and 

so a detection circuit as described above, the present 
invention can be applied to a conventional foldable 
portable telephone set without modifying the me- 
chanical construction of the telephone set very 
much. 

55 Further, the switch circuit can be switched, 

when the cover section is closed, to transmit a 
speech holding message to the other party side. 
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In addition, where the foldable portable tele- 
phone set is constructed such that the display 
device itself or the back light means for such 
display device is automatically switched on or off in 
response to an opening or closing movement of the 
cover section, the power dissipation of the tele- 
phone set can be reduced. 

The above and other objects, features and ad- 
vantages of the present invention will become ap- 
parent from the following description and the ap- 
pended claims, taken in conjunction with the ac- 
companying drawings in which like parts or ele- 
ments are denoted by like reference characters. 
FIGS. 1(a) and 1(b) are a front elevational view 
and a side elevational view, respectively, of a 
foldable portable telephone set in a speaking 
condition with a cover section opened showing a 
preferred embodiment of the present invention; 
FIG. 2 is a side elevational view of the foldable 
portable telephone set of FIGS. 1(a) and 1(b) but 
in a speech holding condition during transporta- 
tion with the cover section closed; and 
FIG. 3 is a block diagram showing a circuit 
construction of the telephone set of FIGS. 1(a) 
and 1(b). 

Referring first to FIGS. 1(a), 1(b) and 2, there is 
shown a foldable portable telephone set to which 
the present invention is applied. The foldable porta- 
ble telephone set includes a telephone set body 
which is constituted from a body section 1 in the 
form of a thin housing, and a cover section 2 in the 
form of another thin housing having a substantially 
same thickness as the body section 1. The body 
section 1 and the cover section are interconnected 
by a hinge mechanism 3 so that the cover section 
2 can be opened and closed relative to the body 
section 1 by way of the hinge mechanism 3 to set 
the telephone set body into a folded condition or 
an open condition. An antenna 11, a power source 
switch 12, a volume button 13, a receiver 14 and a 
display device 15 in the form of a liquid crystal 
display (LCD) device are disposed on the body 
section 1 , and a plurality of manually operable keys 
16 and a transmitter 17 in the form of a micro- 
phone are disposed on the cover section 2. Fur- 
ther, though not shown, various circuit elements are 
disposed in the inside of the body section 1 and 
the cover section 2, and in addition to them, a reed 
switch 18 is disposed on the cover section 2, and a 
permanent magnet 19 is disposed at a location of 
the body section 1 at which it opposes to the reed 
switch 18 when the cover section 2 is folded on the 
body section 1 so that it may operate the reed 
switch 18. Here, when the cover section 2 is folded 
on the body section 1, the reed switch 18 is 
positioned in the proximity of and hence in a mag- 
netic field of the magnet 19 as seen from FIG. 2, 
and consequently, the reed switch 18 is switched 
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on by the magnetic force of the magnet 19. 

FIG. 3 shows an internal circuit construction of 
the telephone set described above. Referring now 
to FIG. 3, a radio section 21 performs communica- 

5 tions of signals with the other party side by way of 
the antenna 11. A signal received by the radio 
section 21 is amplified by an amplifier 22 and 
outputted as sound from the receiver 14. On the 
other hand, an audio signal from the transmitter 17 

10 is amplified by an amplifier 23 and transmitted 
from the radio section 21 toward the other party 
side. A voice generator 24 generates a speech 
holding message and transmits it from the radio 
section 21. The signals of the transmitter 17 and 

75 the voice generator 24 are switched by means of a 
switch circuit 25 and selectively outputted to the 
radio section 21 . 

A control section 26 is connected to the radio 
section 21, and operation information from the 

20 manually operable keys 16 is inputted to the con- 
trol section 26. Also information from a detection 
circuit 27 which detects on or off information of the 
reed switch 18 is inputted is inputted to the control 
section 26. The switch information is utilized as 

25 information to switch the switch circuit 25. Further, 
various pieces of information are displayed on the 
display device 15. 

Operation of the foldable portable telephone 
set having the construction described above will be 

30 described subsequently. When the body section 1 
and the cover section 2 are opened by way of the 
hinge mechanism 3 as shown in FIG. 1, the tele- 
phone set can be used as an ordinary portable 
telephone set. In particular, if the manually op- 

35 erable keys 16 are manually operated, then in- 
formation of such selective manual operation of the 
manually operable keys 16 is inputted to the con- 
trol section 26. Consequently, the control section 
26 performs a predetermined call originating or 

40 terminating operation so that the telephone set 
enters a speaking condition with the other party 
side. In this instance, since the reed switch 18 
disposed on the cover section 2 and the magnet 1 9 
disposed on the body section 1 are positioned 

45 spaced away from each other, the reed switch 18 
is in an off-state. The detection circuit 27 detects 
the off-state of the reed switch 18 and inputs this 
switch information to the control section 26. Con- 
sequently, the control section 26 switches the 

so switch circuit 25 to the transmitter 17 side so that 
voice from the transmitter 17 amplified by the 
amplifier 23 is inputted to the radio section 21, 
from which it is transmitted to the other party side. 
On the other hand, a signal from the other party 

55 side received by the radio section 21 is amplified 
by the amplifier 22 and outputted as an audio 
signal from the receiver 14. In this speaking con- 
dition, necessary information is displayed on the 

3 
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display device 15. 

Then, if it is intended to change the condition 
of the telephone set from the speaking condition to 
a speech holding condition, then the cover section 
2 will be closed to the body section 1 to put the 
telephone set into a folded condition as shown in 
FIG. 2. Consequently, the magnet 19 comes to the 
proximity of the reed switch 18, and thereupon, the 
reed switch 18 is put into an on-state. The detec- 
tion circuit 27 detects the on-state of the reed 
switch 18 and inputs this switch information to the 
control section 26. Consequently, the control sec- 
tion 26 switches the switch circuit 25 to the voice 
generator 24 so that an audio message that the 
speech is held is generated from the voice gener- 
ator 24 and transmitted to the other party side from 
the radio section 21. Consequently, it is notified on 
the other party side that the present telephone set 
is in a speech holding condition, and the speech is 
held temporarily. 

Thereafter, when the cover section 2 is opened 
again to restore the condition of the telephone set 
shown in FIG. 1 in order to resume the speech, 
then since the reed switch 18 is put back into an 
off-state, the detection circuit 27 detects this off- 
state and inputs this switch information to the con- 
trol section 26. Consequently, the control section 
26 switches the switch circuit 25 to the transmitter 
17 to allow transmission, thereby recovering the 
speech. Simultaneously, transmission of the audio 
message from the voice generator 24 is stopped. 

In this manner, if the cover section 2 is folded 
during speech, then the portable telephone set 
detects this and is automatically switched from a 
speaking condition to a speech holding condition. 
Consequently, the necessity of a switching opera- 
tion by way of selective operation of the operation 
keys 16 is eliminated. Consequently, such a trouble 
that, upon manual operation for such switching, 
another key is operated in error to cause interrup- 
tion of the speech, can be prevented. Further, in a 
speech holding condition of the telephone set, the 
cover section 2 is in a folded condition on the body 
section 1 and the operation keys 16 are covered 
with body section 1 and are not exposed outside. 
Consequently, the operation keys 16 cannot be 
manually operated at all, and such a trouble that 
that the speech holding condition is canceled or 
the speech is disconnected inadvertently. 

It is possible to add a function of erasing the 
back light or the display itself of the display device 
15, which is formed from liquid crystal, making use 
of the circuit described above with reference to 
FIG. 3. 

This can be applied without modifying the con- 
struction of the block diagram of FIG. 3 in which 
the internal circuit construction of the telephone set 
is shown. Upon opening or closing movement of 



the telephone set, the on or off information of the 
reed switch 18 is detected by the detection circuit 
27 and sent to the control section 26. While such 
on or off information of the reed switch 18 is 

5 utilized as information to switch the switch circuit 
25 in the embodiment described above, the in- 
formation can be utilized otherwise as information 
for controlling the back light or the display itself of 
the display device 15. When the telephone set is in 

io a closed condition, the display 15 need not nec- 
essarily display since it is at a position at which it 
is not visually observed from the outside. There- 
fore, the signal is transmitted from the control sec- 
tion 26 to the display device 15 so as to erase the 

15 back light or the display itself of the display device 
15. When the signal represents that the telephone 
set is closed, the back light or the display of the 
display device 15 is extinguished. On the contrary 
when the telephone set is opened, a signal is sent 

20 from the control 26 to the display device 1 5 so that 
that the display device 15 may display. In response 
to the signal, the back light or the display of the 
display device 15 is returned to its original con- 
dition. 

25 The present construction is advantageous in 

that the function described above can be addition- 
ally provided without modifying the circuit construc- 
tion of the telephone set and besides the power 
dissipation can be reduced by the function. 

30 It is to be noted that, while the reed switch is 

provided on the cover section and the magnet is 
provided on the body section in the embodiment 
described above, the arrangement of them may be 
reversed relative to each other. Further, while the 

35 open or closed condition of the cover section is 
detected by means of the reed switch in the em- 
bodiment described above, a switch of some other 
suitable construction such as, for example, a limit 
switch which mechanically detects an open con- 

40 dition of the cover section or a like switch may be 
utilized alternatively. 

Further, while, in the embodiment described 
above, a holding message is transmitted when the 
telephone set is in a speech holding condition, it is 

45 otherwise possible to construct the telephone set 
so that mere holding sound, a melody stored in 
advance or some other suitable sound is transmit- 
ted. In this instance, a memory constituted from a 
RAM or a like device may be provided in place of 

so the sound generator. 

Having now fully described the invention, it will 
be apparent to one of ordinary skill in the art that 
many changes and modifications can be made 
thereto without departing from the spirit and scope 

55 of the invention as set forth herein. 
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Claims 

1. A foldable portable telephone set which in- 
cludes a body section and a cover section 
hinged for opening and closing movement rela- 5 
tive to said body section, characterized in that 

it comprises 

detection means for detecting an open or 
closed condition of said cover section relative 
to said body section; and w 

means for establishing a speech holding 
condition when it is detected by said detection 
means during speech that said cover section is 
closed. 

75 

2. A foldable portable telephone set as set forth 
in claim 1, characterized in that said detection 
means includes a reed switch provided on one 
of said body section and said cover section, a 
magnet provided at a position of the other of 20 
said body section and said cover section at 
which said magnet is positioned adjacent said 
reed switch when said cover section is closed, 

and a detection circuit for detecting an on or 

off condition of said reed switch. 25 

3. A foldable portable telephone set as set forth 
in claim 1 or 2, characterized in that it further 
comprises a microphone serving as a transmit- 
ter, means for generating a speech holding 30 
message, and a switch circuit for switching 
between said microphone and said speech 
holding message generation means, said 
switch circuit being switched to the speech 
holding message side when it is detected that 35 
said cover section is closed. 

4. A foldable portable telephone set as set forth 
in claim 1, 2 or 3, characterized in that it 
further comprises a display device, and a con- 40 
trol section for controlling said display device 

or back light means of said display device 
between an on-state and an off-state in re- 
sponse to detection by said detection means. 

45 
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© A foldable portable telephone set is disclosed 
which allows switching between a speech holding 
condition and a speaking condition without the ne- 
cessity of an operation of a key thereby to prevent 
an operation in error. An open or closed condition of 
a cover section (2) relative to a body section (1) is 
detected by means of a reed switch (18) provided on 
the cover section (2), a magnet (19) provided on the 
body section (1), and a detection circuit (27) for 
detecting an on-or off-state of the reed switch (18). A 
speech holding condition is established when it is 
detected that the cover section (2) is closed during 
speech. In the speech holding condition, manually 
operable keys (16) are covered with the body sec- 
tion (1) and not exposed outside. 
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